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Salivary urate for diagnosis of pre-eclampsia 
Br Brian D Owen Smith 
Description 

[0001] This invention relates to detection of pre-eclampsia. In particular, it relates to 
diagnosis of pre-eclampsia by detecting elevated levels of urate, the sodium salt of 
uric acid, 2,6,8, trioxypurine, in a biological fluid, saliva. 

[00021 The invention is a method of using the enhanced sensitivity inherent in urate 
concentration in saliva, as compared with that of blood, and depends on urate as a 
metabolic compound with unique and predictable behaviour. 

[0003] Pre-eclampsia occurs in approximately 2-4% of pregnant women and Is a 
common cause of maternal mortality and foetal and maternal morbidity. In severe 
cases early delivery may be necessary and there is therefore the risk of the child 
Deing handicapped. 

P re - eclam P sia - otherwise known as 'gestational proteinuric hypertension 
Ji ,S a . multlsvstem disease of pregnancy of unknown cause. The maternal 
syndrome is characterised by various abnormalities: increased blood pressure 
oedema, proteinuria and abnormal clotting, liver and renal function. This may lead to 
heart and kidney failure, intracranial haemorrhage and fits. The cause of pre- 
edampsia is believed to lie in the placenta and there is evidence for a circulating 
endothelial cell "toxic" factor. a 

£0005] Oxidative stress is believed central to development of pre-eclampsia and 
associated with poor placental perfusion. Raised blood urate, a marker of oxidative 
!22?' » as J sociated severity of pre-eclampsia and foetal outcome (Many et al 
1 996). Blood urate is also a predictor of pre-eclampsia (Chappell et al 2002). 

[0006] The symptoms of pre-eclampsia are generally detectable from around 28 
weeks up to full term and are not usually apparent before 24 weeks The 
conventional tests, as disclosed in the prior art EP 0927355B1 are for kidney failure 
by measuring urea in the blood or protein in the urine, and for increased maternal 
blood pressure. 

[0007] The prior art however fails In several important aspects, blood tests are time 
consuming, need an experienced operator, may cause physical and psychological 
discomfort and could lead to dangerous needle stick injuries such as infectious 
nepatitis. Blood samples also require specialist storage techniques to arrest 
decomposition. 

[0008] What is needed therefore is a method for identification of those pregnant 
women at nsk of pre-eclampsia with a biochemical test to detect oxidative stress that 
is of high sensitivity, is inexpensive, non-invasive and is both simple and quick to 
perform routinely or in emergency and is safer, easier, quicker, and cheaper to obtain 
tnan blood. 

[0009] A test for urate is ideal since it is a powerful antioxidant and marker of 
oxidative stress. Further, biochemical change is likely to occur before irreversible 
tissue damage. But blood urate concentration is a poor discriminator of pre- 
eclampsia as it is also increases in normal pregnancy. 



[0010] However, blood urate is a product of endogenous urate Droducfion rflat «„oi 
excraton and O astro-tntesttnal excretion. In the SSS^SS^SS^SittiSSi 

SS^SSK**' 00 ~ -» slgn^Ca^ood 



[0012] It has been demonstrated that concentration of urate in saliva » m„«> 

SSTaST y and ni9ht (to assess diumal iariab5Wy ln SStaTS^ 

s°an,^ 

greatly raised as compared with normal non-pregnan S^aSTSTiSS 
2 a S.n e sa,i Y a, y teve '* Preeclampsia shSaeS goXoSon wfth bS£ 

[0014] The present invention provides in one asnprt * riion™*.* ~ 

ssss— — measurtna "ass? 

E^SSSSCS^T* *** *- - used ,or 

KcTe^n^Xtirta^SnSr ' *» — * 
ecl°amps?a e ' nVen "° n ' S 8 USeft * adiU " Ct t0 » «* Pregnancy and pre- 

Surest 0 " Wi " n ° W be d6SCrlbed by examp,e and with refere ™e t° the following 
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Figure 1 Daily variation of enteral uricolysis increased at night. -Graph of 
Disintegrations/sec/mmol 14 C0 2 derived from uric acid-2- 14 C (1.19mmoi/I) injected 
intravenously during (A) 5 days fasting and hyperuricaemic and (B) 5 days whilst 
normouricaemic on a low purine diet 

Figure 2 Showing increased sensitivity and circadian variation of salivary urate 
concentration as compared with blood urate using serum data from Kanabrocki et al. 
Salivary urate correlates with serum. Serum urate (bars and left Y axis) ranges from 
380-405|jmol/l whilst saliva (line and right Y axis) is amplified from 125- 350|jmo!/I i.e. 
a range of 225{imol/\. 

Figure 3 Showing fall in blood urate during 42 hours of steep deprivation (while on a 
low purine diet) with increase during sleep and associated fall in urine uric acid 
excretion. 

Figure 4 Blood and saliva data for non pregnant women, a normal pregnancy of 28 
weeks and 3 days blood and saliva urate data from a patient with pre-eclampsia, who 
was delivered on day 2, showing elevations in salivary urate. 

Figure 5 Showing a plastic capped Salivette® tube and cotton swab insert. Note 
insert vessel, which has a perforation in its base. From 0.5-1 m! of saliva collects in 
the apex of the tube after centrifugation. 

Figure 6 Showing mean norma/ dfumaf variation of saffvary urate in 4 non-pregnant 
females. The variation ranges from 70-190|jmol/l. 



SAMPLE COLLECTION 



[0019] Before cleaning teeth or having a meal the woman removes the cotton wool 
swab (Figure 5) (1), from the sterile Salivette® tube (2). A Salivette® is a plastic 
disposable centrifuge tube with an insert to take a cotton swab that has a perforation 
at its base. This is not material to the invention but we envisage other methods of 
saliva sampling and testing to be developed such as dry test stick or dip stick coated 
with suitable reagents. The woman places the cotton wool swab under the tongue to 
moisten it and then gently chews upon it for about 45 seconds. This activates 
salivation within the mouth and the swab absorbs the saliva. The swab is then 
returned to the insert in the Salivette ®, which is appropriately labelled, to ensure 
safe storage of the sample. It is then kept cool in a normal domestic refrigerator at 
approximately 4°C until it is transported and processed by the laboratory. 

[0020] Upon receipt at the laboratory and after laboratory and patient documentation 
is collected from the tube label, the Salivette® tube with the swab insert is 
centrifuged at 3000 revs for 5 minutes. The clear sample of mixed saliva (3) is then 
ready for assay. Assay may be undertaken by any method that provides a level of 
accuracy within +/- 5% and allow interpretation within a set of values from 30 fjmol/l 
to 1000 fimoM. However for completeness a method using a commercially available 
multi-tester, the SYNCHRON CX Systems MULTI Calibrator will now be described. 

[0021] The sample is its own reagent and in conjunction with the SYNCHRON CX 
Systems MULT Calibrator, although intended for the quantitative determination of 
uric acid (urate) concentration in serum, pfasma or urine, saliva is perfectly 
compatible with this system. 



[0022] Unc acid reagent is used to measure the uric acid concentration by a timed 

Uri ° acid oxjdlsed °y urease to produce allantoin and hydrogen 
peroxide The hydrogen peroxide reacts with 4- aminoantipyrine (4-AAP) and 3 5- 
d.chioro-2-hydroxybenzene sulfonate (DCHBS in a reaction catalysed by peroxidase 
to produce a coloured product. K 

[0023] The Synchron CX System automatically proportions the appropriate sample 
and reagent volumes into a cuvette. The ratio used is one part sample to 25 parts 
reagent The system monitors the change in absorbance at 920 nanometers. This 
change in absorbance is directly proportional to the concentration of uric acid in the 
sample and is used by the Synchron cx system to calculate and express the uric acid 
concentration. 

Uric Acid + 0 2+ H 2 0 ■ U **<?are ► Allantoin +H 2 0 2 +C0 2 

H 2 O z + 4-AAP + DCHBS ^oxidase p Qu}nonejmjjne + w 
Examples 

S3 i?f!tT^ S T S Tt n i of _, sens5tiv «y °f salivary urate as compared with blood 
T 2) m& resu,ts of 2 nouriy urate concentrations over 24 hours were compared 
with the serum urate data of Kanabrocki et aL Salivary urate was cojreiated with the 

SlTliTSJS t AOA m incr6ased at W- The 24-hour range for serum was 
i 380 MmoW to 405 umol/l i.e. a variation of only 25 umol/l whilst the results for 
saliva were amplified from 125pmol/l to 350pmol/l i.e. a range of 225pmol/l 

[0025] Four non-pregnant women (Figure 6) gave salivary urate samples to 
demonstrate diurnal variation. There was increase in the early hours. This is must 
be taken into consideration in interpretation of test results and also changes in 
normal vanaton due to pregnancy. The. average of the Sam to 6pm test results (76 
umoW) show a significant tower value set than the pre-eciamptic (325 umolfl) (fig 4) 
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Claims 



1 A method for diagnosis of pre-eciampsia which comprises measuring urate in a 
biological sample. 

2. A method as claimed in claim 1 , wherein the sample is from maternal saliva. 

3. A method as claimed in the above claims, wherein the urate is measured by 
means of a timed end point method. 

4. A method as claimed in claim 1 or 2, wherein the urate is measured by means of a 
dry test method. 

5. A method as claimed in any of the above claims, wherein the urate is measured by 
means of a dip stick method. 

6. The use of urate levels in the saliva as an indicator of pre-eclampsia. 

7. A diagnostic kit for performing the method of any one of the above claims, wherein 
the kit comprises reagents required to determine the level of the urate being 
measured. 

8. A test equipment for performing the method in claims 1 and 2 of, wherein the test 
equipment comprises reagents required to determine the level of the urate in saliva 
being measured to determine pre-eclampsia. 
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